Subcellular distribution of steroid delta 4-5 alpha-reductase and 3 alpha-hydroxysteroid dehydrogenase in the rat epididymis during sexual maturation.
The curve of the specific activity of rat epididymal nuclear delta 4-5 alpha-reductase is bell shaped as a function of age, whereas that of cytoplasmic 3 alpha-hydroxysteroid dehydrogenase does not change significantly with age. The present study examines the subcellular distribution of delta 4-5 alpha-reductase and 3 alpha-hydroxysteroid dehydrogenase in the caput-corpus and cauda epididymidis during development. A 5-step discontinuous sucrose gradient was developed for fractionation of epididymal homogenates. By using enzyme markers specific for different subcellular organelles, the five different subcellular fractions obtained were shown to be of cytoplasmic, microsomal, mitochondrial, nuclear and spermatozoal origin. 3 alpha-Hydroxysteroid dehydrogenase activity was associated only with the cytoplasmic fraction. The activity of the enzyme did not change significantly with age in either the caput-corpus or cauda epididymidis. delta 4-5 alpha-Reductase activity was found in fractions containing microsomal and nuclear markers. delta 4-5 alpha-Reductase activity in the nuclear fraction of the caput-corpus epididymidis was evident in the youngest age group (Day 25), increased 4-fold and peaked in the next age group (Day 35), and declined with each successive age group: Day 45 (60% of maximum), Day 60 (20% of maximum), Day 75 (15% of maximum) and Day 105 (10% of maximum). In contrast, microsomal delta 4-5 alpha-reductase activity increased successively from Day 25 to Day 105; enzyme activity doubled between these two ages. The ratio of nuclear to microsomal delta 4-5 alpha-reductase activity from the caput-corpus epididymidis thus changed markedly with age: Day 25:1.32; Day 35:3.76; Day 45:2.44; Day 60:1.03; Day 75:0.41; and Day 105:0.21. In the cauda epididymidis nuclear delta 4-5 alpha-reductase activity was only evident at Day 35 and Day 45; in microsomal fractions, activity was first found at Day 35 and did not subsequently change with age. These results demonstrate that: 1) epididymal 3 alpha-hydroxysteroid dehydrogenase activity is found only in the cytoplasmic fraction; 2) delta 4-5 alpha-reductase activity is found in nuclear and microsomal fractions; and 3) the subcellular distribution of delta 4-5 alpha-reductase activity changes markedly with age and epididymal section, suggesting differential regulation of nuclear and microsomal delta 4-5 alpha-reductase activities.